
.
... 0.

4 11 , S.
-.;%

. .- .
\ '

1. 'f'''

4

1 . 1

1.25

T" ii128 2.5
--=
5,432

1;T: 11114

12.0

11111 1.8

VI( ROf ON FrtY UT ION TLST CHAitl



/-

/ ,

,:

DOCUMENT RESUME' , . . 0,-i"

q
,,If -

.. . 4
.%1

' :...'

ED 106'940 t ., 95 'EA-067'
.
133

AUTHOR Weather
,..A

man,'Richard; Dobbert,.Daniel
:.

TITLE A Field Centered Competency Based Edacatiop'Eode1r
INSTITUTION Minnesota Ujiiv., St. Paul.. Div. of FduCational

, 2%

.----
.

Administration.
SAS AGENCY. Bureau of Education for the Handicapped (DHEMOE),

Waphington, D.C. .

\ PUB DATE Apr 135 ,,

pNOTE 37p.; Paper presented at the Annual Meeting of the. ' l' ...,

, .

American-Educational Research Association (60th
1

Waphingtbn,.11.,C., Match 31-April 0, 1975)
,.. ,,.. "

*a

_ $

EDRS PRICE ME-$0.76 HC-$1.'5 PLUS POSTAGE t

DESCRIPTORS *Administrator Education; Bibliographies; Educational
Anthropology; /*Educational Assessme0.; Educational
Objectives; Elementary Secondary Education; I
Individualized Instruction; gob ,Analysis; *Models;
*Performance.Based Education;. *Program Development;,

b Simulation;. Special Education; Testing

ABSTRACT.
Thip'paper dperibes a model of field-centered

competencr.base. education utilizing multidisciplinary methodolOgy,
and individualized instruction, Although the model was developed as
part of an administrative preparation program for special education
adminiptrators, it is a general mdael'with potential forwider.
application. The model uses a multidisciplinary approach employing
goal analysis, job analysis, and an anthropological study to develop.
instructional and assessment objectives. Assessment.34n the model
involves domain-referenced pretesting and posttesting and simulations
of actual field conditions. Besides discussing examples of specific_
program procedures and implementation), the authors employ a systems
approach tb clarify'the model's basic phases and components.
(Author/JG)



O

Ea

1

7

s_

DEPAR MENTOF HEALTH
1CDUCATION & WELFARE
NATIONAL INSTITUTE Or
L EDUCATION

"7,0c0"..ENT ex, NELL. NL.N..,
kt. Ltu

0.:1,N1, Q. 3. t ot,N,CNL
' 0k' 0 N":".1 1.1 L. Kt t'141r
'vr O:ctfAk AY N. 1. l'Uft 01

a,14 PO, *

Yi

PEEWISS1ON TO REITODUCE THIS , Py
FaBHIED MATERIAL HAS BEEN GRANT BY'

42!".Z4Z

D ERIC AND ORGANIZLTIONS OPERATING/
uNDEVGREENENTS WITH THE NATIONAL IN-
STITUTE OF EDUCATION FURTHER REPRO-
DUCTION OUTSTE TE ERIC SYSTEM RE
QUIRES PERMISSION OF THE COPYRIGHT
OWNER

,41

N 4

x1

This m

4

The Special Education, Administration
- Training Progra, Und.versit of Minndsota, '

is;supporte&Nby.funda.qom the Burealt 4r.

-of Education for the 1and4capped, Nnited
. States Okice of Educaxidn,DepartMent"of
Health; Education and Welfare

3

I

,/

. I
, \5 i

1. '.k

t .
-.. e :

.A Presentation for the 1975
e

AERA Annual Meeting

f4ashangton,

Richard Weatherman and Daniel Dobbert
Department of'EducationalvAdministration
V Univexsitx of,flinnesota

St. Paul, Minnes&fa 155103

$

A FIELD CENTERED COMPETINCY

BASED EDUCATION MODEL'

ve

anuscript is a'
pre-publication drift_and
is not tp be duplicated
without the authors' permisgion

5

...

it



.Overview

Needs Assessment-

Competency Identification

I -

'table of Contents

freparption of Instruction .

Assessment

1

. '

Service Delivery System . . 24
o

Time Parameters for DevelOpmental Phases 29

4
Summary

References
t

Table' 1.

Figure 1.

.Table 2.

Figure 2.

Figure ),

Figure 4,

List of Illustrations

Field Centered, Competency Based Model for Program

Development Characteristics 3
.

OvervielW of.Training Model in Sequence 4

31

32

Field Centered, Competency Based Education Model
.

,Deve/Opment.of Competencies and-,Performancd Criteria

OverAew ..of Model DetailingPreparation of Instruction
Sequence

8

ti 13

Preparation of Instruction 'Sequence

!Figure 5. Overview of- Model Delineating Cognitive and Performance

Assessment Components

r
15

17

Figure 6. Daails of Cognitive and Performance Assessment Sequence . . 19

Figure 7. sequence for V-articipants and the Service Delivery System. . 25



This paper is direed at those persons.intereted in the manner in

l
which a program may be developerusing a field centered, competency based;

education model or iho might wish to consider adapting some of the-essential

features of the Model to other instructional programs. The model was
r

developedother
. * ...

.

..
,..

prepara tionoriginally for the of administrators under funding froth the...

.
I.- United States Office of Educati on and th e Bureati of EducatiOn for the Handi

a
;

.

capped. .,
. %;

. '

.- a ...

:.,

0 A systems approach will b'e used to clarify the basic phases or componnts
- , %

7 'b .
' involved in program development which will be discussed along with examples

P
. 4. .:

)

of specific,program procedures and instrumentation. The mode1ing language

T' e

used to illgstrate the model was developed by Silvern` (1972) and shows the

flow of 'i.nformatiodtriough the Syste'm. Systems models of this type 'are

intentionally delieloped at a general level and never change,their major
, . .. .

.

elements and relationships during imalementation. Focus on inputs, activkties,
i

. \ .
.

.

and outputs has the advantage of being r4latively independentqf content; and

)

a program stated in systems terms can be more readily adapted to any field
.

.
.

- .1.

whiq, psimilar conditions obtain'initially (i.e. where performance can be

e.,
./-

a

observed)..:. ,)

Overview
,

P

In its, most general form a field centered, competency based, education

model is relatively straightfoperd and has many features in common with

other competency based,education models. It's characteristics, corollaries

and:assumptions are presented in outline form in Table 1. i

The basis for evaluation of a,program developed using the model is each

individual's learning and performance. A primary premise of this model _is

that there is a direct relationship between training :offered and methods

of evaluation. However, no, attempt is made to Show the effects of such a



.,

'

7.4

;

prepar4tion program on student (child)
.
or client performance. One reason

sc.

,

is-tat the efNct(of staff 4evelopment on childlren'sl.progress still is not
.

clear and is a topic thaeienerateg'COnsiderable controversy within competency

,c1

2,

A,

t' .
A little -

basecL.teacher ednOtAin. Fhrther; ithere is l reason' to believe that a
(

. . ,
; _,..-..,.,

I
direct result .:) .dmEnistratoropreparation"Will be seen through.improJemente .

in chila learning..evenp44pugh pupillgtowth is the purpose of all school-,/. \
.

,-

,
,

i

.
4

z"related #ctiyities.

.

Insert Tale 1 here

r

. t.
44.

Figure l'indicates the sequence'of develop9ental acti<Ties.
.

First,
-

. 2

.

. . t t C lc

4

the position or croup of persons for whom an educational' rogram is to .be
I. ., ;.,..

'developed is specific and its characteristics and training needs are described.
* ..

Second, the competencies which persons in that position should obtain area
, .

, )' . ..

' identified,.base& on characteristic's of the position itself. Preparation of
, ':; .

,
I

/ ,....... ,

ipStruction and development of an assessment system proceed 'concurrently

' since these two activities are interdependent.' However, as the feedbackI 4
'

arrow indicate, assessment affects the instruction component oS the model.
. . J

With the Possible exceptiOn df initial designatioX of the population to be

trained, development and modification of thb trainingprogramarebased.upon

-

objective data to a larger degree than is usual (Heath and Nielson; 104);

afid most data management is computer ,b0ed.

Insett Figure 1 pere

-

Table 2 provides a further overview of the model by listing major progra;

%.*

development questions to be answered for each component of the model.
.
Satis-

factor:, decisions in response toteack. uestion nay be consideredeo be the .

.4

5

r
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Table 1
7

Field Centered; Competency-based Model:

11 ;

for'Proleam DevelopmentdtharactesCits
.r

.

Chazacteristics torollaric.:S Assumptions

1. Goal's Of the training
program are seated
as competencies br
performances

2; Performances are
derived empirically
fr

.a
.

omjob

3. Core'of nimu
t essential cogpetencies

will be taught;

4. Instructianis based
on individual needs

'5. Instruction is
field- centered

1

6. Kinds of instruction
taught--facts, concepts .

and'skills

EValuate training
kogram by student
learnirig and perfor-
mance

.,

aa

, Training coptenp.eand"

.puformanfe criftrit
will chadge over ,time
as,does job

Other performances may
be desired for specific
positions

3

Amount and contenl`will
vary. Rote cf Progress
will vary'

ENaluatt by demonstrated
. reention of information
and perfOrmanActual
Of Simulated) of kills

.%

4
,

Rgievant goals Can

be identified and so
stated

,This is a teasonable
preparation base

Those skillg can-.be

'agreed upon. Persons

with these tope skills
can function in entry
le *,el positions

Varying levels of
prior training,
experience, and ability

'Continuing education

for employda'persons.
Location is appropriate
to the training to be
offered ,

Person An be success-
fu1,in job if-he/she
has those'skills and
that knOr.aedge

,

There )is that direct

rolationSpip. Can't
show effects on child,
stpdene:or.client 1

perfordance

2/2OP5
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4

I t.

t, ...% 4, , d */ .,. os '
11

*
.

gNala.of that component. Table 2 also lists data.s.ouxces:that can provide
.

.
. ..

..,_
1.... ,

I ,. J.',

bases upon which program manaiers ma} make r4ionni decls4.9ns. .'

,
.4... .

ey,,. ... ,

7 ...9.
.., Insert Table Illive .,,

.-
, ..

Oit.: o rI r ,

'' t '

%,

Needs Assessments -..,.-

s ,), .
.

The first program deVelopmenC. cask Femspnted. in .Figure 1 'n,s component
. (

-,. . .: . °

.e. ,

ifl 'P:-
, .

' 1.0 yis to i4nWy the t arget positioht Ed qs,3 ate . th(1, extent pf need for
,

% -
./ , ,a

A .
171 . . .:

training within this target population and to des6ribe the ,population.
.

.. '',.
i -..-- -, , .

4 .. ...:

For some education programs;8nrvys of needs:for preparation programs
c .

.
. ,

may tend to be bypassed Ihie to legislative mandate or other external directives.
N

%
o

For others programs the;e4Uat Riefler be demonstration ofthe.traini4 to'

.2-. ,
.

,pecure fiThding or incorporation of the program as an'ongoing function of c' ..

' 1 t.

-4,

-
LUnivgrsity self-examination renewal processes.%

.

.

.
V. . , .

Adoption of a competency baseci,approacil implies that definitions of. need
. ,

. .^:.
. .

for preparation programs are derived from a descrIption of the population to
'...

.

be rraiiced. AlthoUgh'oidusly desiiable, internal conseaus among faculty
-

. .

is pot regardedfin the model,as sufficient
o
to establish needs without,supporting

,
. ,

', s
. .

documentation obtained froMthe field. Information gained from the initial
a4

% 1

' O A

planning phase is useful in delimiting the Content and determining organization

. .7of instruction.

The model under consider ation in this paper was developed and implemented

f 't

S.

-

over a period of 18 months as a component of a projectiunded by the United

States Bureau a-Education for the Handicapped to train'administrators for,

S,,,
h ,

ir,ecial education programs using a field centered approac h. Using that pattic-

ular application of the model as an example, the following steps were taken.

A nuMbeZ of'previonsly available sources of information were used to.
0

delineate the populaEion to be educated. A review of the literature yielded
'

o\..,

.
1



. .

fable 2.. -

Field Centered, Competency,Based Education Model

c

COipponent.
4.

Major Questions ( Goals ) Sources' of Information

1.0. Identify target
R.opfat,ion/positicoR

1

. r .

2.0 Identify
competencies

3.0 Prepare instruction
( materials,.instructors, .

logistics, etc: )

4.0 Develop assessment
system

e

Is there a' need for training ?
Who shout() be trained .1

How can !hese persons .
.. be described ?

What do position incumbents
have to do ?

What do they need to know in
order to iierform adequately'?

.1-lbw should content be Limited ?
How should instruction .be

organized ( service delivery ) ?
What nateriaisistrategies Lor

learning are availabLd or:
;Ned to be developed ?

Who should provide ,instructio4 ?
What instructional components

or other factors influence
probability of reaching
training objectives ?

What courses should
participants take ?

What changes in c etencies
occur during and after
instruction ?

Legislative for other) -mandates
or preferences

Literature in the field ry

RequeSis. made to training
institution

Needs assessment (e. g. demand
personnel, resent training

levels of possible
populatidns) .

Data from prior training

Goal analysis'
Job analysis
Anthropologal held 'study
Data from prior training

Judgements 'of professionals
in the field, instructors,
and participant's
Literature in the field
'Data from prior training

Pre and post domain-referenced
testing

Pre and post performance
assessment

Performance n 'course
materials xercises

Data from pr; for trinniog

9

viocanagtomffimi
2/20/75



7

summaries of the typical pSeparation and experience background of Minlesota
.

-
.

special education directors 1e:g. Spriggs, 1972 Bilyeu, 1973;,and Wdl, 1973)

. I
. .

which, along with a review of-presently avlifable educational opportunities,
.

f
or. ,

suggested that priority,e given to expanded and improved preparation in
.. .

.

admfnistrativp,skills for present incumbents of thesepositions. As the

. .

model is implemented.,-data from prior, training efforts provide additional
%

. ,
-

souttes
.

of informarion'regarding the target population to be trained.
i

s C

Other prdgrams may wish tb, use similarmleans or may rely on such strate-
.

/
.

, .

gies as demographic studies, internal and field surveys, or Delphi probes.

. Competency Identification

.
A second component of the'prOgram model is the process by which compe-

1

tencies or desired performance are identified. A multidisciplinary approach

s
is used employing three strate ies (goal analysis, job analysis, and an

'anthropological field study) w ich are used to cross-validate each other.

Each of these strategies has previously beeh bsed aloneas the basis for

performance specifications. Together such strategies present a reliable and

more valid description of the minimum essential performance's for a particular
'It

position, especially when viewed from the extent to which these strategies

duplicate each other.
I

The specification of competencies or performance criteria is illustra

/

in Figure 2 and each of the techniepes employed is described below.

Insert Figure 2 here

Goal analysis. Goal analysis is Mager's (1972) procedure.for%oftaining

consensus among a group -of people and includes the following steps: First,

a panel is ,-elected, descriptive words and phrases are elicited flom each

panel member, and all responses are recorded. The'panel then meets to edit

10'
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the list. Members elimidate duplication and non-essential items, fill in

deficient areas, and rewrite the liSt in performance terms. The group then

rates each item for desired level of performance, specifies the importance

or _centrality of achieVement at the taskand agrees to the accuracy of the

resulting material after it hab been edited into correct statements of

behavioral objectives.

Goal analysis provides the general statement of performance which, when

combined with the specific skills, tasks and knowledge from the position

Uob);analysis, allows, relevant, behaviorally stated ObjeCtives to be developed

.

for the'positioa.being studied. Crucial to effective goal analysis is the

,

composition of the panel. In the. case of the first application of the model,

the special education administrator's job0-functions (as determined by literature

review) uere divided into three parts - ;fiscal ,management, personnel manap,ement,

and special education program development-nand separel panels were convened

for each function. This action permitted selection of specialists in specific

areas to participate as panel members without making each group unduly large.

Each panel included representatives from.logal school districts, regional

consultants, State Department of Education staff, and professors of educational

administration and'special education.

Job analysis. Job analysis, the second strategy, uses a see of procedurlbs

derived from industrial psychology for careful' study of ajob within an

organization. It has been defined by the United,States htireau of Employment
r

SecUrity (1965):

The process of identifying, by observation, interview and
study, and of reporting the significant worker, altivities and

requirements and the technicaland environmental facts of a
specific job; It is the identification of the tasks whichcoMprise
the job and of the skills, knowledges, abilities, and responsibilities
that are required of the workdr for successful performance and .

that differentiate the job from all others (p. 5Y.

12
a

1.1



41.

10

a,

A number of different methods; may beremployed for conductipg a job ,'

analysis..---These include questionnaires and checklists, observation, indiv-

idual or .group interviews, logbooks, or judgments about good and poor job

performance,

Continuing to use the example, of the Special Education Administration

Trainihg Programseverai studies of special educatiwi administrators used

. ,

analysis'of existing job descriptions and self-reporting by questionnaires

sent to directors. : These job analysi., procedures were supplemented by

.. .
.....,

t
direct.6bse tion and structured interviews with small stratified sample

',.

of the popdlati ;asks, skillsand knowledge reported by any of these
1

'means we.te summarized, distribpted to all director's for comments, and Modified

as needed.. The resulting position description is contained in the final

report of thatijob analysis (HarAz,,1974).'

4 '
Specificity and ini:Ausiveness characterized the, differences between

rs s of goal analysis%Jand those of job analysis. Results of the job6
.

.

.

analysis included a lepgthy enumeration of all the specific tasks which,
1 0

I ,
every psota director performed. On the other,band, goal analySis included,

.

. .

) judgthent& of centrality or importance of more "global" performances and may
,

..

)

have. omitted some tasks entirely. The two procedures mere used to check

each other and to produce a more accurate description.

Arithronolo ical field study. Data from anthrppological study-are

intended to improve further the validity of performance specification by

identifyind minimum essential performances which substantiate thbse.previously

" "identified or which may

and, job analysis. This
4

from other sources, sda-

have been earlier Overlooked in the.goal analysis

SPproach tends to produce.data not readily available'
j

as the annual cycle of activities of ,a position

holder, information soUrcpsand decision making processes. Such an activity

II
13



Qt.
documents the vast numbers and types of comanuility And state agencies and

A

administrators and staff with whom the director,communicates both routinely

and occasionally.. It also assesses the influences of different organize-,-

tional structures upon the role of the position holder.

Ananthropological study utilized ethnographic techniques and systems

analysis. PArticipint observation in the form of par95ipant-as-observer

(as used by Harty Wolcott in his 1973 study of an elementary principal)

provides the methodological base, Supplemented and cross checked by several

other methodologies;'present and past logs kept

study, interviews,,information ori the position

by position holder, time

holder's calendar, and

drawing of decision-trees. For the first application of the model, each of

,/

three:position holders in three representative communities (urban, rural and

rural7nri3.44)2, representing three different types of administrative units

(sipgle.school districtoperative in a Educational Service Area and
.

i

/
month for one year.

Data from such anthropological study have multiple uses. The study

Should be begun.well in advance of program implementation to be used in

conjunction with the goal analysis and job analysis for initial competency

specification. If carrie&Out concurrently with instructional program

activities, such study serves to reeine or modify initial performance state-

gents. In either:case anthropological data are useful in setting up a

framework within which simulations, course exercises, or test questions can

be devised.

Revalidation of competencies. It is recognized that pos1.tion,require-

ments have a tendency to change over time. In most positionsjob requirements

.1 .1

and competencies will not show substantial differences over timespans of



12

less thanthree years. Consequently, the model repeats at.three year

intervals those goal analysis and job analysis procedures to revalidate

performance specification as duties and competencies change. The anthro-

logical study will also,be repeated.'

. Preparation'of Instruction

. Chronologically, components 3.0 (Prepare instruction) and 4.0 (Develop

assessment procedure) are concurrent procedures, and both should begin as

soon as initial competencies have been identified tentatively. Indeed, the

nature of the interrelationships between these two tasks suggests that

development of performance measures might precede curriculum and other

instructional preparation.

As may be seen in Figure 3, preparation of instruction

delimiting the curriculum in view of priorities established

analysis, Sob analysis and anthropological study, available

present competency levels of the target population (such as

begins by

in the goal

information on

preliminary

assessment results), and pragmatic considerations such as time, extent of

funding, and other resources. Once the scope and sequence have been dete:-

mined, course preparation begins by selection of course authors who are

specialists in specific content areas. These persons are provided with

course objectives (the outcome of the competency identification process)

and with questions from the domain referenced test which pertain to those

objectives when available.

Insert Figure 3 here

As may be noted from Figure 4, during the developmental phases course

authors are responsible for selecting and/or writing appropriate reading

15
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A

materials andfor preparing exercises on eaciphase of the content area to

give participants an opportunity to practicl the skills being taught and to-

apply concepts which have been presented. Course authorg, also haire a con-
° s

diming function. During the operation of training, they evaluate performance

on the course exercises and thus provide participants with feedback on the

extent to which concepts and skills have,been mastered.

Insert Figure .4 here

.7

Parallel to the development of curriculum and materials-is development

of the service delivery system. Needs-assessment data on the pqpulation to

be trained and known parameteri of the content of training provide some,

clues to delivery requirements which must be met,and needed resources.

Assessment,.

The fourth component of the development model is one of its most important ,

features. As a competency or performance based program, the field centered

competency based education model is by definition a data -based system:

Assessment lies at the heart of PBTE. Goals of instruction
. must be stated in assessable terms; learner performance,must be

assessed and reassessed throughout the instructional process;
evidence 'so obtained must be used to evaluate the accomplishments
of the learner and the efficacy of the system. Remove assessment
from PBTE andall that is left is an enumeration of goals and
provision of instruction which hopefully will lead tO their attain-
ment--not much on which to pin one's hopes for significant improve-
ment in an educational program (AACTE, 1974, p. 18).

The model's emphasis on Assessment serves two major purposes. First, it

4.

enables program managers to determine on an ongoing basis the extent to which

participants achieve the program objectives at criterion levels., Second, it

permits objective determination of the appropriateness of instructional

methods, content of instruction, and established criterion levels for achieve

ment,

17
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The model focuses.on those competencies necessary for performance on j

the job and, thus, employs two basic strategies to determine the extent to

which these competencies are attained. First, performance assessment uses

simulations of actual tasks which all position holders must be able to

perform. Second, cognitive assessment measures of the knowfledge which each

participant must have in order to perform essential job Laski. Both measures

are obtained on, a pre and post test basis. ..

, .

Other data re less formal and are collected,:attvarious pointstptiot to, .

,

r

during, and folllwing.instruction. Such data include information regarding
,

'. .
. \.

participants' perceptions of their competencies and the training they are

oe
receiving, results of courlf exercises completed iri'the field, and reactions

,

of field consultants in a positibn to observe participants' work.

Complete descriptions of all instruments, subjective.and objective data

collection procedures, and methods of analysis for the first application of
1.

the `model maybe found in the projectls evaluation de'Sign (Deno, 1974).%
, A

The following discussion focuses on'Ahose prccedures and instruments

which pro*vide objective evidence of competency levels. .Figure 5 indicates_

the steps for developing and modifying procedures for cognitive and performanCe

assessment of competencies. A more detailed explanation and flow chart for.

.the assessment. system as implemented may be found in Hendrix 1974).

Insert Figure 5 here

Performance assessment. Parformanc assessment consists primarily of a

series of job tasks, derived from programlobjectives, performed in simulated

settings which approximate field conditions And rated by experts for adequacy..

In addition, participants' selfratings.of perceived proWZiency levels are

cogitated with cbserved levels obtained from the simulatedtasks. The parameters

19
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of performance assessment are outlined briefly in Figure 6. Performance

assessment by means of stru,:tured observations of participants' actual
so.

pefformance on the job was investigated,in the first application of the. ,.

model but was discarded as not feasible due to Ngh. costs.

Insert, Figure 6 here .

Simulations develOped for-use Ak.i that applicatioil of the model were

tailored,to'thd specific situations whicli an administrator would encounter.s
For example, the SEASIM (Special Education Administration in Monroe City)

6

simulation Materials (UCEA, 1973) which ar related to(program objectives

were rewritten to apply to rural and multi-district programs/./` Dowever, in
.

many cases no materials were available; and the simulations had to be

developed by project congultants and staff.

a

t.
17%

Initial performance assessment (simulations and self-ratings) usually

took place at a pre-instruction workshop. Participants were prokrided. with
% I , t

all necessary materials and could complete t%e, assessment),in approximately,

one and one-half days.

Each simulation, for the model's first application was rated by five

raters: two representatives of the existing special education administration
F

training programs (degree programs) in

special education director, a regional

of Education special education representative. The current presiient of the

the state, an experienced local

consultant, and a State Department

state, special education administrator's association was always insauded as

one of the practitioners. Raters worked independently of each other, and

the identities of the other participants were Lot disclosed to them. Each

simulated task was rated "pass" or "not pags".according to each rater's

t

judgment. The majority opinion (three out of five) determined a participant's

score.
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Thisuse of simulations as an assessment tool departs from standard

procodures since most training programs follow simulations with immediate

instruction to improve performaztcd. Instead,, the model uses performance

assessment to select areas in which instruction is to be provided. During,

the field experie:nn of rlyticipantsi feedback on simulated performance

and further practice,on those tasks through course exercises Assist in

improving performance in dqficienE 'areas..

Following,instr4ction, participants are again assessed in those areas

in which they were prevpuslY deficient"tm determine the degree of improve-

ment.

Cognitive assessment. Many objectives specify tasks which participants

, will become able to perform and demonstration.of competency is complete and

direct (performance of thetask in a setting which simulated actual working

conditions). .Measuremenf of these tasks maybe considered lo be criterion

referenced. However, the knbwledge (information, grasp of concepts, and

ability to apply theM appropriately) required to perform jot tasks must be

inferred, and consequently domain referenced testing is used for assessment
-

..

of achievement in cognitive portions of the training program objectives.
.:. .

In domain referenced testing the'goal is to create an extensive pool

.ref items which represents, in miniature, the basic characteristics'of some

impoaani. part eF crtinal universe of knowledge domain (Hively, 1974).

. must bn repsbln of being described very specifically both in terms

of-content an format. 11.. ma;nr advantage of domain, referenced testing is

that it Allows estimates of a participant:a "level of functioning" from a.

small'pample of it.rm5 or the percentage of the total tasks of a Specified

tyr. woulti 10a ancwerad corractly., Tba reliability nf.the test is the

accuraLy with Which the ii:obabilities of'correct performance can be estimated.

23
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Validity can be assessed by.logicar analysis-of the domain definition, the

item generation scheme, and the individual test items (Millman, 1974).

The domain referred to for the purposes of the model is an eduCational

objective. Consequently, in developing assessment procedures for Any objective

with a cognitive component, an attempt should be made to generate a large set
. ,

..;

of test items which reprpsent the pool for thz..z. domain. The number of items

generatedis ,limited by practical constraints - -cost and computer space. For

the program developed in the model's first, pplication 100 test questions

for each objective were generated. A domain or objective should be period-
.,

ically reviewed to ,determine their continued reievanceA For example, a

training objective mdy state that a special education administrator Must be

cognizant of the requirements of due process, but a change in law or regulation

may alter specific due process procedures which the director must follow.

Actual testing of the model upder a domain referenced measurement method

is done.by means of'a Bayesion Instructional Testing System (Special Education

Administration Training Program, 1974) which is a random selection of those

items which measure objective. The items selected for inclusion in pre-
.

tests cover all objectives being assessed and are randomly mixed. An estimate

is made of.the criterion level (e.g. 80 percent correct) which constitutes

mastery of each objective (domain), and instruction is provided in the
_

domains where,any participant falls below the criterion level. Post tests

/
.

are developed individually for each participant and consist of items randomly

selected from each domain in which instruction has been provided. A,separate

_

post test should be developed for/ each objective to permit each participant

to be tested as soon as he completes the .course and to allow repeated and

different post tests on each /objective until the mastery criterion is reached.

2



The criterion level for mastery is initially set at an ar4tiary

22

.. . .

le7e1, based on the judgment of program staff. After data on domain

referenced test performiance and on performance assessment ire available,

scores on the two assessments are compared to determine the level of
. .- . .

.
. ,

.. . . .

achievement on the domain referedted test necessary to predict pass ratings

on the simulations. That level then becomes the validated mastery criterion

fdr,the domain referenced test.

Since participants are tested on only a'small,fraction of: the items

which measure achievement of each objective, the reliability of a 'domain

referenced testing procedure is dependent upon the probability that each

participant's score on the items to which he/she responds represents the

score he/she would attain on the entire (infinite) set of items in that

doLidn. Bayesian statistical procedures (Novick and Lewis, 1974L Novick-

, .1

and Jackson,. 1974) are used to prescribe the length of the test a participant

'Mulct receive and to determine the criterion level which approximates the
4,1

mastery criterion for the entire domain.

Prior to.testing, an arbitrary estimate is made of the probability that

paYticifmnts will achieve at the mastery. criterion level, which is used to

determine pretest length and the passing score for each objective. Once a

test has been administered,,information is combined in a straightforward

Bayesian procedure using the'beta distribution to obtain prior estimates for

the first post test. This procedure .continues until the estimate of thec-

ptobability that the participant, performs at the mastery level is sufficiently

.

high to consider him/her passed. "Sufficiently high" is determined by, the

loss ratio for an objective; e.g. a loss ratio of 1. indicates that .the loss,

associated with incorrectly passing a participant who has not reached the

4 0

criterion level is one and one-half times greatet than the loss associated

25



with incorrectly "failing" a Student who has reached or exceeded the criterion

leve l. For example, an eight item post test on an objective with a passing

score of 6 (75 percea.) might be recommended when the mastery criterion is

70 percent and the losb ratio is 1.5 (the score required on the test is

higher than the mastery criterion because of the shOrt length of the test

and because the loss ratio is, more than 1).-

All cognitive assessment,information is recorded and scored oP computer,.
.

and the system developed (Bayesian fnstt..xtional Test System) for use with

the model contains programs and disc storage files which contain the item

pool; maintain thestatul of individual_participanis in the training, project;

select, print, and.score pre aad-post tests for each participant; and maintain
. , t,

. ,.
. . .

.

an ongoing statistical. summary of participant progress through the training _

program. There a re nine computer, programs for these purpopes:

1. Creation of the master item'file, including add4tions,
modifications, and deletions:

Sl

2. Recording of criterion,levels and' loss ratios for each
objective (for a given group of participants, this
information. is fixed)!

.

3.,4. Providing initial information on each participant which
will be used in'later programs Sincludingdstimates-A
the probability that'a'participant has achieved the
criterion level, participant training and experience'

,data, etc.)

4. Determination of the number of items to be inclUded in
the pretest'. and random selection of items from the master

file.

5. Determining format and printing a copy of the batch pretest
,for each participant.

6. 'Scoring the pretest and updating the files for eac h partici
, pant (including a determination of the need for instruction
and fora post test based on a revised achievement estimate).

,
7. Examination of the participant's status and selection of

items for,a first post test.

26

.
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8. Printing a post test and answer sheefor any post test.
1 A

9. Scoring post'tests,. updating the information file on
each participant, and generating a new post test for
each objective tot'passed. (kparticipant'may take up
to eight post testa per objective.)

Service Delivery' Systems."'

The manner in which the characteristics appear in actual operation

can perhaps be most easily understood by4isting the cycle of activities

included in the,model as inalaily implemented. However, the purpose of'

the .present section is merely to illustrate a special education adminis-

trator s activities as a participant in this program, not to indicate

that thie is the only delivery system for the model.--Specific needs of

each application will determine the delivery system used. This can be

.24

either in-:service (cdntinuing education) or pre-serVice (entry level educe-
.

tion). k sequential representation bf his participation and the service

delivery system are shown as Figure 7.

Insrt Figure 7 here

-

Selection. Inthe,illustration'Minnesdtaspeciallducation directors'

were eligible to participate in the program if they indicated interest and

met the initial selection criteria. Selection criteria included limited

experience,as a director of special education,(less thau three years),

little or no formal training in educational administration, and a capacity

limit of 25 participants. These criteria were established to maximize

immediate impatt of the project in its formative Plu,ses while in the'future,

participation maybe open to all interested.",

Program planning. Following acceptance into the illustrative program,

a participant's first activities consisted of an assessment of his individual

27
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needs. First, participants were given a cognitive domain referenced test
=

.

covering knowledge and application of facts, procedures, and concepfor

all objectives in each 'of the three curriculum areas which had been identified:

fiscal management, personnel management, and special education program develop-

ment: The fordat'of the test was a series Of approximately 30b multiple

choice, true-false, and other questions in each of the three curriculum areas.

If available information, such as results of prior training, indicated that

a partici.?ant had already mastered an area, the test could be shortened IV
.

. I

4accbrdinglY. ;est
.
results were analyzed to determine areas in which partici-. .

Pants had or Aid not have requisite knowledge, using predetermined. criteria..

Areas of deficit for each participant became his training objectives. Criteria .

for adequate cognitive levels were established by correlating domain referenced

scores with performance assessment results.

In addition to the domain referenced test, assessment included rating

of.each participant's performance using simulations of tasks necessary to

the position and self-reporting of on-the-job perforMance. Simulations were

rated independently by a panel of judges, and the majority opinion became

each participant': score. As with the domain referenced test, performance

areas were compared with the predetermined criteria, deficits were determined,

and the r sults were used tp formulate individual training objectives.

Cognitive pretests were administered via mail and were returned and

analyzed prior to the performance assessment. Perforlance simulations were

conducted L a workshop setting. The workshop was not only a convenient

oiehiclg*for performance assessment but also provided an opportunity for

initial instruction in the objectives for the participants and for prograxr

planning.with staff. In addition, the workshop provided orientation to the

field experiences in which participants were to engage:

29.
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Instruction. Each participant's program in the field reqUired completion

of course materials appropriate to his/hersneeds, provided periodic con-

sultant assistance in improving performanc, and allowed opportunities for

smell group interaction on problem-solving exercises.

First, a participant was sent a set of appropriate field materials and

activities for each objective in which the pretest showed his/her performance

to be below the'criterion level. Course materials included presentation of

concepts, source materials, and alternative suggestions for methods of

implementing the concept. Participants then completed an exercise demonstrating

their ability to implement the concept as it applies to their job; in many

cases, course exercises were tasks which must be done on the job in any

event (such as developing a child study subsystem). Exercises were assessed

by authors of the course materials who based their judgments on evidence that,

a participant had correctly understood the concept and application of the

concept was appropriate to a participant's situation. Exercises were rated

"acceptable," "incopplete," or "unacceptable," and comments were included.

This part of the field experience was conducted by mail.

Course authors' critiques were reported not only to participants but

also the participant's field consultant. Field consultants were persona who

are expert,in a particular curriculum area (e.g. personnel, fiscal, and

program development), and who worked in the same. geographic area of the

State as a group of participants. In many cases field consultants were

persons with whom participants were likely to have ongoing communications

after the training program was completed. Each field consultant met monthly

with a group of participant,F who were studying in similar curriculum areas.

During these day-long meetings, assignments were reviewed and problems

were discussed. The primary role of the field consultant was to assist
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each participant in maximizing his/her achievement in both cognitive and

performance areas, rather than to evaluate a participant's performance.

Field consultants did have an evaluative role, but their reporting of

problems encountered with instruction:provided a valuable source of feed- ,

back for course authors and project staff in order to improve instructional

materials. Participant evaluations of each instructional package and post

test scores were also utilized to determine areas of improvement in the

course materials.

Following review with assistance by a field consultant, participants

could modify or repeat course activities as needed, and the same procedure --

.

assessment by course authors and review by participant and field consultant--

waa repeated until adequate performance was attained. This cycle of input

from course materials, practice or exercises include& as part of the course

materials, feedback on adequacy 8f performance, and assistance in improving

performance continued throughout the training. program.

' Evaluation. After a participant satisfaetOrily completed instruction

in a curriculum area, the assessment process was repeated using post test

versions of both the domain referenced test and performance simulation. The

post instructional performance assessment given after instruCtior included

items directed only at the areas in which a participant was rated deficient

on the pretest.

Certification/credit. In the example, administrative certification was

usually circumvented for entry into the position of special education director.

It is possible thaetraining offered (i.e. competencies attained) under such

a program could be directly applied toward future certification as certifica-

tion requirements are reviewed. It might also be 'that competencies certified

through a training prOgram could be used to meet continuing education require-

ments established by the state, local, district, or other agency.
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Time Parameters for Developmental Phases

Use of systemstmodels helps to clarify the logical,struc6e of a

procedure since they are relatively independent of content. Systems models

are also independent of time. However, based upon our, experience, it may

be useful to add some estimates of the amount of time,which should be allowed

for development of each component of a training program using the field

.centered, competency basedymodel.

The amount Of time required for initial

0 to be trained will vary,with the method used

tion of need required by particular funding

are usually done before a training model is

't

'determination of the population

and with the extent of documenta-

authorities. Such activities

selected. 'Thus, time estimates

for this component are not inclUded here.

.However, for deyelopment of the remaining components of the modera

minimum of one year must be allowed. The amount of staff time and other

resources which must be deployed during that year will vary with the extent

to which development procedures and content (objectives, item pool for domain

'referenced testing, and iristructional materials) can be used or adapted.

Thus, less effort will usually be required to develop a preparation program

for a position for which such a program has been developed in another state

using the model than would be required to develop a comparable program for

a position for which a program has not been previously developed using the

model. One might also project that less effort will be required to develop

an administiitive education program than,one for teachers or other direct

service providers. The procedures, however, kill be applicable in any case.

A one year development period seems necessary for competency identifica-
.

tion, due to the inclusion of both identification and validation procedures

in the development phase. Given favorable conditions, goal analysis and job
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analysis can both beiaccomplished in 90 days. HOwever: an anthropological

field study to validate initially identified competencies requires an entire

year; and, if possible, additional time should be allowed for thorough data

analysis.

The job analysis and goal analysis provide the training objectives

which are necessary input into both the preparation of instruction and develop-.,

went ofassessment components. Once objectives are known, course authors can

. be selected and materials preparation begun. If some use can be made of

SEATP materials or if instructional materials for objectives identified as

high priority are readily available, 'instrpctional preparation for a year's

instruction may be done in six months. If instruction is likely to be

sequential, some instructional preparation can continue while initial course

work is conducted.

The major tasks in developing assessmenttprocedures) if Bayesian Testing

System computer programs are used, are preparing an item pool and developing.

simulated or on-the-job performance assessment procedures. If many items in

previously developed item pools are applicable to a proposed educat:m

program, the task may be accomplished in eight months. If the entire pool

must be developed, then a minimum of a year (after training objectives have

been determined) must be allowed: Development of performance assessment

procedures also varies with the extent to which existing simulation materials

and other tools can be employed. An emphasis on performance ratings rather
.

than the domain referenced test procedure would result in proportionately less

time being spent in instrument development (and more in administration of the

performance assessment) than is the case for cognitive assessment.
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Summary

This field centered,competeney based educational model considered

in this paper is an ongoing part of a pre'gram for the special education

administrators in Minnesota. It is believed to have potenti4 for wider

application since it represents what the writers believe to be a general

model.
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